^MPLETE DOCUMENT 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(iT) Publication number: 



0 097 374 

A2 



EUROPEAN PATENT APPLICATION 



© Application number: 83106113.0 
© Date of filing: 22.06.83 



© Into.*: A 61 K 9/06 

W A 61 K 47/00 



® Priority: 23.06.82 JP 10901*82 ( 


© Applicant: SHK)N0GI & CO., LTD. 
12, Doaho-machi 3-choma HJg»»hWcu 
Osaka 541 (JP) 


© Date of publication of application: 
04.01.84 Bulletin 84/1 

(w) Designated Contracting States: 
BE CH DE FR IT U NL SE 


72) Inventor: Okamoto, Kunlo 
20-78, Sano-dal 
bumisano-sht Osaka! JP) 

© Inventor: NI«Whara,Yoshhaka 
47-3,Aoba-dal 
tzumt-shJOsakaCJP) 

© Inventor: Takehara, Mltsunori 
12-12. Chlyodadai-cho 
Kawachinagano-shi OsakaUP) 




@ Representative: Vowlut Voasiu* Tauchner Heunamarm 

Rauh _ 
Stebartstrassa 4 P.O. Box 86 07 67 
D-8000 MQnchen 86(DE) 





© Corticosteroid topical preparation. 

(B) A corticosteroid topical preparation which comprises a 
rSonoglyceride of a C,-C„ medium-chain fatty acid together 
with the active ingredient 
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, -ho a corticosteroid 

This" invention relates to a cor 

^ preparation for treats inflexion. ■ *«' 
^.r. « "late, t. a ... anti-infl_et«y 

» „,„.„t sel emuloion, cream 
preparation in the form of oxntment, g i, 

„ d the li«. Specifically. i« relate, to a aortic o. a- ^ 
rold topical preparation vnich ccpris.s a -onoglycrid. of • 
a C,-C 10 D edi,»-chain f.tt, acid together vita the 
active ingredient. 

I„ the neid of corticosteroid topical preparations it 

* * notion that the manifestation of 
has been an accepted notion tn ' 

efficacy of the active ingredient mainly 
the therapeutic efficacy 

h ^ otors as the* mixing state of the 
depends on such factors as Qf 

«- in the base; e.g. /dispersing or diB- . 
active ingredient in the pa 

. ol ,«. »d the proportion, the affinity - - 
COT po.ition to th. =*in. th. ..sorption ™ »* th. 

, * through tn. skin and th. like. Thaa. 
active ingredient tlirougn m. 

r .et.r. are intricately intertwined effect ■ 
th . Wife.tation of th. therapeutic efficacy. 

depend . on simple analyses. 

m .eneral, for instsncs, th. activ. ingredi- 
.„t should he dissolved rather than dispersed in th. - 
„ .ehi.ve.accd »anif e.t.tion of th. efficacy of th. 
BO tlv. ingredient, ——in. °< ~ " ^ 
bo „ev.r. adveraely affects th. r.leas. of the active 
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ingredient from tbe tase and reduces tne tberapeutic 
efficacy. Therefore, the base ingredients should be se- 
ated- so as to suitably arrange the above factors and 
the proportions should.be determined so as to design 
a preparation witn high tnerapeutic efficacy. Addition- 
ally, it is also important to find a new base in- 
gredient , for the - preparation of a preferred 
base by a simple procedure. 

Under the above circumstances, the inventors 
ba ve sought . , to formulate a topical preparation inten- 

^ - efficaoy 0 f anti-inflammatory corticosteroids . 

^.T^Te^ee "or safety — »» fP? 

preparation containing . »o»o g lyceride <T a 0^ nedie^- 
chain fatty acid „..f efficient* balance, the diversion 
or .olubilit, of tn. active i*^^ «"* . 
t h. release to tne ,*in while elso/vith other adjuvant,. 
Additional. they di,e.vered that the preparation re- 
markably improves sKin irritations and .bows' an e*cel- 
ientphysical stabi^ty-.Thus the present invention was . 
accomplished. Accordingly, tne present inven- 

tion provide, a corticosteroid topical preparation for 
treating inflection .hich c.prise, a nonoglycerid. of 
' a • o -0 »edio„-chai» fatty acid, cpecieUy a eaturated 
fatty acid, together with the aotive ingredient. 



- 3 - 



0097374 

-4- 

The topical preparation of the present inven- 
tion contains 0.01 - 2.00 weight percent (abbreviated 
as vt >* hereinafter) of a corticosteroid and 0.5 - 20 

" > ~ , „ OT .4H e rfa C C medi'um-chain fatty acid 

wt. i> of monoglyceride a a ^ 6 _^ l0 

as indispensable ingredients and may contain . one or 
more of the following pharmacologically acceptable ' 
adjuvants. 

a. 1-15 w.t. # of a primary, secondary or tertiary 

C 2 -Cg alcohol; n . 

to. I-IO wt.# of a polyethylene glycol having, A mean 

molecular weight of about 2OO-t000 T 

c. 1-90 wt.jS cf an oily substance; ' •• . 

d. 0.5-15 vt.* of a non-ionic surfactant; and J££j 

e. water. 

Additionally, the preparation may contain suitable amounts ^ - 
of stabilizing agents, solubilizing agents and the lilce. / ^ 

Examples cf the active ingredient , which is a corticoste- f 
roid of the preseht invention-are betamethasone - . " ; : 
valerate, betamethasone dipropionate , alclometasone di- 
propionate, hydrocortisone acetate, dexamethasone , pred- 
nisolone, diflucortolone valerate, triamcinolone acetonide, 
fluocinonide,. fluocinolone acetonide, beclometasone 
dipropionate and the like; preferred are betamethasone 
valerate, betamethasone dipropionate, alclometasone di- 
propionate, dexamethasone, triamcinolone acetonide, 
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tl u.cinonid. an. fluocinolon. ac.tonide, »oet preferred are 
MtaMttaS .» Vacate. beta-ethas.n. dipropl.nat. and 
^elcetaaon. dipropiona-te .A normally effective count 
of the active ingredient as topical drug, na-.iy. about 
O 01-a.OO wt. 0.05-1.0 wt. *,i. contained 

il the preparation. So. antibiotics »ay be co»bin.d . 
^ the cortic.ster.id aa the active ingredient 
■ Exan.plas of the .onoglvoerlde of the C 6 -0 10 — «- 
chain fatty acid'' are »onoglyc.rlde, .f 0,-C 

etraight chain fatty ad*, especially C & -C„ aatoxatad 

-*4 M iiv glycerol monoliexaiioate , 
fatty acids, mora, specifically glyc 

^cerol B onoocta»oate and glycerol „onodecanoat. , -may 

„. „,ad . alo„e or in conation. Th. proportion of the 

m ono g lyceride in the preparation/is 

preferably 2-15 and depends en the ..sold- 

Mli ty of the active ingredient; A to* proportion is sufficient 

f « corticoateroida having a high Solubility in the 

„eooglyceride, auch a. —eon. " 
■ ^pionata and the liKe, buta«sh proportion i. neca.eary 
t „ tboa. bavin, poor solubility, auch as hydrocortisone 
.estate, elcl.»etas.n. dipropi.net. a- the li*- «- 
proportion sh.uld also depend on 

tn. Kind and the amount :of the further ingredients. 

One Rind of various pharmacologically aoceptabl. 
ed.uvanta. a C 2 -0 6 primary, sec.nd.ry or tertiary alcohol. 
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i.e. a straight or branched alcohol, 

SU ch a* ethanol, isopropanol, ethylene glycol, 
propylene glycol , Methylene glycol , 1 , 3-butanediol . 
LS-pentanediol, 1,6-hexanediol, glycerol, 1,2,6-hexane- 
triol and the like. The alcohol is contained in the 
preparation in a proportion of about 1-15 wt. *. P-- 
ferably about 5-10 wt. having 
A further possible adjuvant, i.e.' a polyethylene glycol/ 
a mean molecular weight of about ,00. to .000, .may be -Sheet- 
ed from polyethylene glycol 200, 300, .00, 600, 1000, 
1500, . 15^*0, .000 and the like . These are employed in a 
proportion of about 1-10 wt. *, preferably about 2-5 wt. *, 
bas ed on \%f ^ Preparation. Polyetbylene glycol 
is usually used in combination with an alcohol as mentioned 
above since polyethylene glycol alone does not sufficient- 
ly . contribute to the efficacy of the active ingredient. 
Although tfc* combination is well-*»own in t*e field of 

ointments, the mixture of the polyethylene- glycol and the 
alcohol should not be us.ed in such an 

excessive, proportion as to causae dissolution of the ac 
tive in g r e dient, W hich leads to/, so-called syneresis of the 
ointment. Addition of the above monoglyceride in a 
certain proportion prevents the syneresis and improves 
tne stability and efficacy of the preparation. 

A further pharmacologically acceptable ingre- 
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aient is an oily substance. It is used for the purpose 
of adjusting the solubility of the active ingredient and 
the viscosity of the preparation and improving the feeling 

(e.g. 2-hexyldecanol and 2-octyldeca.ol) , solid higher 
alcohols (e.g. cetyl alcohol and stearyl alcohol), 
te&er fatty acids (e.g. palmitic acid and stearic acid), 
esters (e.g. isopropyl myristate , 2-octyldodecyl myristate, 
diethyl sebacate and diisopropyl adipate) , liquid, semi- 
solid or solid hydrocarbons (e.g. squalane , liquid par. 
affin, various kinds of paraffins, vaseline, micro- 
crystalline wax and cere sin) , waxes (e.g. beeswax,. 
• spermaceti and carnauba wax. )„ triglycerides of natural 
fatty acid (e.g. castor oil and olive oil), synthetic 
triglyceride, diglycerides , monoglycerides of higher 

fatty acid and the like. 

The oily substance is generally used in a - 

based on 

proportion or about 1-90 wt. ft, ?■ th. preparation, vhxl. 
too cholc. and combination ratio of th. oily oub.tanoo. 
a. wall a, the proportion to th. whol. proparation voight 
depend on the Kind of corticosteroid to be used, the prepara- 
tion f*. and the kind of the monogiyceride of e C 6 -C lof »ediu»- 

chain fatty acid to b. used and its proportion. Th. pro- 

of the oily substance v for ^ 0 int- 

portion/is, for example, about 5-9° wx. ?» 

.1 w>wt 4, preferably 2-35 wt. <f> , 
ment and about 1-50 wt. fit P* 
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for an emulsion and a cream. 

An additional adjuvant may be a surfactant. Sur- 
factants are useful for forming a desired dosage form 

and obtaining fine and homogeneous dispersion, emulsions 

The surfactant 

and miscellaneous preparations. / may be selected from 
the sroup of non-ionic surfactants causing little skin irrita- 
tion. Such non-ionic surfactants include - 
sorbitan fatty acid esters, sorbitol fatty acid esters, 
.-.polyoxyethylene sorbitan fatty acid esters, polyoxy- 
ethylene fatty acid esters, polyoxyetnylene alkyl ethers,, 
polyoxy ethylene hydrogenated castor oil derivatives, .- 
polyoxyethylene polyoxy propylene alkyl ethers and the like. 

• Specific examples thereof are sorbitan mono- 
laurate, sorbitan monopalmitate , sorbitan monostearate , 
sorbitan sesquisteaxate , polyoxyetnylene sorbitan mono- 
laurate, polyoxyetnylene mono-palmitate , polyoxyetnylene 
sorbitan mono- s tear ate , polyoxyetnylene sorbitan tri- 
stearate, polyoxyetnylene sorbitan mono-oleate, polyoxy- 
etnylene . sorbitan tri-oleate, polyoxy ethylene sorbitol 
mono-1* urate, polyoxyetnylene sorbitol hexa-stearate , 
polyoxyethylene sorbitol tetra-oleate , polyoxy ethylene 
lauryl ester, polyoxyethylene stearyl ester, polyoxy- 
ethylene oleyl ester, polyoxyethylene lauryl ether, 
polyoxyethylene cetyl ether, polyoxyethylene stearyl 
ether, polyoxyethylene oleyl ether, polyoxyethylene 
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fcexadecyl etber, propylene glycol mono-stearate , poly- 
propylene polyoxyetnylene cetyl etber and tbe like. 
T > e m ay r oe C ulea alone or in a mixture in a proportion 
of about 0.5-15 wt. *, Preferably about 1-10 vt. *, *sed cn 

' ttie preparation. 

Stabilizing agents, including anti-oxidants , 
relating agents, antiseptics, buffer agents and tbe like 
m ay?be 0 used in a suitable amount if required. 

Solubilizing agexuts (e.g. crotamiton and benzyl 
aiconol) may also be applied, if necessary. 

A practical embodiment of tbe preparation of tbe 

T^mw Its ingredients 

present invention is sbown below. 

are abbreviated as follows: 

ffi onoglyceride: a monoglyceride oCa medium- 

cbain fatty acid; 

axcobol^a primary, secondary or teriary C.-C, alcobol, 
polyetbylene glycol a polyetbylene glycol baving 

• a mean molecular weigbt of 200-4000; 

surfactant: a non-ionic surfactant; 
(l) Ointment 1 

O.01-2.OO wt. i> 

Corticosteroid 

1-20 wt. $ 

Monoglyceride 

0.5-5 wt. $ 

Surfactant 

tbe balance 

Oily substance 
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(2) Ointment 2 

Corticosteroid 
Monoglyceride 

Alcobol 
Surfactant 
Oily substance 
(3) Ointment 3 

Corticosteroid 
Monoglyceride 
Polyethylene glycol 
Surfactant 
Oily substance 
(If) Ointment h 

Corticosteroid 
Monoglyceride 
* Alcohol and polyethylene 
Surfactant 
Oily substance 
(5) Cream 1 

Corticosteroid 
Monoglyceride 
Surfactant 
Oily substance 
Water 



0.01-2.00 wt. £ 
1-15 wt. £ 
1-15 wt, £ 
0.5-5 wt. £ 
tiie balance 

0. 01-2. 00 wt. 4> . 
1-15 wt. # 
1-10 wt. £ 
. 0.5-5 wt. # 
the balance 

0.01-2.00 wt. £ 
1-15 wt. £ 
glycol wt. £ 

0.5-5 wt. £ 
the balance -j 

0.01-2.00 wt. £ 

1- 20 wt. $> 
0.5-15 wt. £ 

2- 35 wt. £ 
the balance 
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(6) Cream 2 

Corticosteroid 

Monoglyceride 

Alcohol 
Surf act ant 
Oily substance 
Water 

(7) Cream 3 

Corticosteroid 

Monoglyceride 

Polyethylene glycol 

Surfactant 

Oily substance 

Vater 

(8) Cream k 

Corticosteroid 

Monoglyceride 



0.01-2.00 wt. £ 
1-20 wt. £ 

1- 15 wt. f> 
0.5-15 vt. £ 

2- 35 wt. 56 
the balance 

0.01-2.00 wt. 
1-20 wt. £ 

1- 10 wt. # 
0.5-15 wt. £ 

2- 35 wt. 1* 
the balance 

0.01~2,00 wt. £ 
1-20 wt, £ 



Alcohol and polyethylene glycol 1-10 wt. * 

0.5-15 wt. £ 

Surfactant 

2-35 wt. # 

Oily substance 

the balance 

Water 

. _ e on iy some examples and should 

The above preparations are onxy 

not limit the scope of the present 

mention. Tfce a*ov. preparation, -ay contain a stasis 
ing a6 .nt, a aoi^iiisin* a 6 ent ana .no U*. aa note* 
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above . 

The topic*! preparation of this Invention ma, 
he prepared by . ueuai methods for preparing topioal 
preparations. Homely, the aotiv. ingredient is dis- 
sol ved in tne monogiyceride <f a 0,-0^ medium-chain fatty 
acid vnicn may be .nixed vitb tbe above mentioned alcpbols, 
p^ethyiene giyooi and/or a par, of the oily substance ssd,- 
• scribed stas.Tb. solution or mixture is subjected to 

nesting, mixing -1th otb.r ajuvant. , dispersing, emul.i- .. 

+fl +he desired dosage form 
fying and the like according to tne a s 

^Aoo^ to room temperature. Furthermore, a reared 
M of a sta.ili.ing agent may be added, desired. 

The efficacy and safety of the objective pre- 

, ^IdT^aloconstrictor assay and by a 
paration were evaluated / vasocon 

skin irritation test, respectively. 

Efficacy and safety evaluation: 

X. Efficacy by vasoconstrictor assay (Enclosed method) 

Each fixed amount of a preparation according 
to the working examples and references is applied onto'a 
commercially available adhesive test tape. The test 
. tapes are applied to the test site of the forearm and 

the back of the healthy human subject and kept there for » 
boU rs. After removal of the test tapes, the blanching 
' (intesity of vasoconstriction) on the test spotwhere 

^served for further 2 or 4 
the test tape vas applied is observed 
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fiS u-s in t>. ta„les are reiatxv. value. 
otion • tnat th. intensity of tne .P«t treated 

rrrr—ns — - — - - — 

optional to the extent of vasoconst- 
The value is proportional ™ 

riCti ° n * . „ , c n"test (Skin irritation 

2. Safety proof by "closed paten test V 

t6St ^ + of the preparation (includ- 

Each fixed amount of tne pr e 

A . t le the corticosteroid) accord- 
ing the active ingredient, x.e. tne 

to S the woridng references i8 placed on a confer- . 

ing/examples and tne rex 

(Tinn chamber (Trademark:) , 
cially available patch {Finn cnam 

„ * i*d ) The test tapes are applied 
Taisno Seiyaku Co . , & I** • > • 

to the test site of the back* a healthy human sublet 
Id maintained for ,S,ours. * test tapes are rem.ed 

1 the reddish mar.es of the test spots ^ ^ 

. ^ skin) are observed after 0.5 • 
of the irritation to the skin; ar 

v„th observed 
2U hours. The scores of both 

A the results are shovn in Tables 
spots are summed up and the resul 

1 Z ' ^ tables represent relative -values 

The figures in the tables rep 

^oles calculated in that the inten- 
se ^ V ° rlCinS CXamP ' . marlc of the corresponding re- 
sit y of the reddish irritation mark o 

ference preparation is assumed to be 
is proportio- 

- 13 - 
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As noted in Tables X end 2. tt. preparation, ■ 

^^n-T to the corresponding 
of the worKing examples are superior 

Thu s the present invention pro- 
reference preparations. Thus, 

vide8 the preparations having high -ioa, an, safety. 
to other words, the present invention provi.es a process 

, -w of a corticosteroid prepara- 
for improving the actxvxty of a 

tion which comprises adding a monogl^de of a C 6 -C 10 

• roediua -chain fatty acid to the topical 

Tne following examples axe intended to ill 

„• te "^propo^ions in Tables 3-1, 3-2. 
practical embodiments. The/prop 

Wi k-2 and 4-3 are wei^t percent- values. 

Exam£le_l (Ointment) 

Ointments are prepared as follows: 
• ^ te vaseline is melted at 7 0-800C, other ingredi- 
en ts are added thereto, and mixed homogeneously. The 

* 0 -, ed to room temperature to gxve 
resultant mixture is. cooled to ro 

th. preparations in Tables 3-1 and 3-2. . 

T^mole 2 (Cream) 

. creams are prepared as follows: 

. fnT wate r are mixed and heated, 
A!l ingredients except for water 

* a at 70-80'C A apeeif* amount of purifxed 
oHrred and blended a* 70-o« 

stxrreo. an is sti rred, 

water is added thereto. The mixture 

„ d cooleQ to room temperature to give the pre- 
sified and cooiea ™ 

M <!_«■ k i 4-2 and 4-3- 
parations in Tables «* 
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What ve claim is: 

1. A corticosteroid topical preparation which 
comprises a monoglyceridecf a c g- c 10 medium- chain fatty- 
acid together with the active ingredient, 

2. The preparation claimed in Claim l f wherein 
the preparation contains O. 01-2. 00 weight percent of 

a corticosteroid and 0.5-20.0 weight percent of a mono- 
glyceridecf a Cg-CjLQ m ^ dilim - c * lain fattv acid. 

3. The preparation claimed in Claim 2, wherein 

additives 

one or more of the following / are contained in addi- 
tion to the corticosteroid and the monoglyceride : 

a. 1-15 wt. percent of a primary, secondaary or 
tertiary C 2 -C fi alcohol; 

b. 1-10 wt. percent cf a polyethylene glycol having 
a mean molecular weight of 200 to kOOO ; 

c. 1-90 wt. percent of an oily -substance-; 

d. 0.5-15- wt "./percent of a non-ionic surfactant; and: 

e. water. 

4. The preparation claimed in Claim 1, wherein 
the preparation contains b.Ol-2.00 weight percent of 
a corticosteroid and 1-15 weight percent of a mono- 
glyceridecf a Cg-C 10 medium-chain fatty acid. 

5 # The preparation claimed in Claim 3, wherein 
the preparation contains 0.5-5 wt. percent of a surf actant and 
an oily substance. 
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6. Hie preparation claimed in Claim 1, wherein 
the preparation contains 0.5-15 wt. percent cf a surfactant, 
2-35 wt. percent of ai oUy substance and water. 

7. The preparation claimed in Claim 3, wherein 
the preparation contains 1-15 wt. percent of an alcohol, 
0.5-15 wt. percent cf a surfactant , 2-35 wt, percent ofan 
oily substance and water. 

8. The preparation claimed in Claim 3, wherein 
the preparation contains 1-10 wt. percent of a. poly ethylene 
glycol, 0.5-15 wt^percent of asurfactant, 2-35 wt. percent 
of an oily substance and water. 

9 . The preparation claimed in Claim 4 f wherein 
the preparation contains 1-15 wt, percent of an alcohol, 
0.5-5 wt. percent cf a* surfactant and an" oily substance. 

10. The preparation claimed in Claim 4, wherein 
the preparation contains 1-10 wt. percent cf a polyethylene 
glycol, 0.5-5 wt. percent cf a surf act ant and ai oily substance. 

11. The preparation claimed in Claim' 4, 
wherein the preparation contains 1-10 wt. percent ofan 
alcohol arrl a polyethylene glycol f 0 . 5-5 wt . percent of a 
surfactant and an oiiy substance. \ 

12. The preparation claimed in Claim 4, 
wherein a solubilizing agent is contained in addition 
to the corticosteroid and the monoglyceride. 

13. The preparation claimed in Claim 1, 
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wherein the corticosteroid is selected from tlie group 
consisting of betamethasone valerate, betamethasone 
dipropionate , alclometasone dipropionate, dexamethasone , 
triamcinolone acetonide, fluocinonide and fluocinolone 
acetonide. 

l4 # The preparation claimed in Claim 1, 
wherein the corticosteroid is selected from the group 
consisting of betamethasone valerate, betamethasone 
dipropionate and alclometasone dipropionate, 

15. The preparation claimed in Claim 1, 
wherein the monoglyceride is selected from the group 
consisting of glycerol monohexanoate , glycerol mono- 
octanoa.te and glycerol monodecanoate . 

16. A process for the production -of- a. corticoste- 

comprises 

roid topical preparation with an improved activity which/ 
adding a monoglyceride of a C 6 ~C XQ medium-chain fatty 
acid together with the active ingredient to the topical 
preparation. 
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